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IMT&QU)€TlaS 

with the increase in civilization and 
industrialization of today*© world, the dynamicity of 
life is also increasing and today *s modern man has become 
much more prone to accidents than ever before, in this 
day to day mad rush of a twentieth century, accidents are 
bound to occur and with accidents fractures are inevitable. 
Fractures of the both bones of the forearm form a large 
number of all the long bones fractures presenting for 
treatment at an orthopaedic centre ana certainly the most 
difficult to treat. The fractures of the forearm are 
common unsolved problem in the orthopaedic practice* 
Considerable ambiguity is still prevailing aver the test 
line of management and regarding the various aspects of a 
particular form of treatment* The spectrum of treatment 
ranges from conservative methods of close reduction with 
plaster Immobilization; to aSIF or mj techniques of rigid 
internal fixation along with compression. 

specific importance of forearm lies in fine 
•Milled movements of the hand# The importance of these 
line rsovementa varies from paraon to per eon* For a 

labourer, the importance of these movements lies simply in 
performing his daily activities or lifting heavy object® 
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•te.i while on the other hand for a skilled worker, e.g. 
electronic engineer, surgeon, artist, or painter, these 
woeewents ara of Immense importance for his life. Any 
loss of these increments may even compromise his competence 
and professional excellence and render a great psychological 
trauma as well. In these persons. It is extremely Important 
to give the® fully functional hand. Because of these 
considerations, forearm fractures always need specific 
attention and accuracy as far as their treatment is 
concerned. 

Th® forearm is an intricate, complex organ 
designed to meet the needs of hand# Before dealing with 
the treatment of forearm fractures, we should have a look 
on th© complete surgical anatomy of the forearm* Forearm 
consists of two long boms radius ana ulna which are 
approximately parallel, but they touch only at ends. 

They are bound together proximal ly by the capsule of the 
elbow joint and the annular ligament, and distal ly by the • 
capsule of the wrist joint, the anterior and posterior 
radio-ulnar ligaments and the fibrocartilaginous disk. 

The proximal and distal joints are very complex in both 
function and structure ami are really many joints and 
not just two. They Include the proximal and distal 
radio-ulnar joint* and the ulnahumeral# radio-humoral and 
radlo-corpal joints. v ' /V ; ■' V ' , : : ■ 



in three parts; the proximal and distal radio-ulnar Joint 
and the interosseus tmmhr&m which is the intermediate 
radioulnar joint. The behaviour of forearm fracture* 
varies with the extent to which the radioulnar articulation 
is involved. The aim of treatment is return of normal 
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and a dorsal towing of approximately 6,4 degress* If the 
forearm Is placed in full supination# the radius 
demonstrates a lateral tow and the ulna a slight medial bow. 

Between the shafts of the ulna and radius is the 
interosseous space* The fibers of the interosseous 
membrane run obliquely across the interosseous space from 
their distal insertion on the ulna to their proximal origin 
on the radius. The radius and ulna are joined by three 
muscles* the supinator# pronator teres and pronator 
quadrates# which take s origin on one bone and insert on the 
other. In addition to their named functions# when there is 
a fracture these muscles tend to approximate! the radius and 
ulna and decrease the interosseous space. 

The biceps and supinator muscles through their 
insertions exert rotational forces on fractures of the 
proximal third of radius. Ois tally the pronator teres 
inserting on the midshaft and pronator quadrates on the 
distal fourth of the radius exert rotational forces as 
well as angulatory forces. Fractures of the ulna tend to 
be affected primarily by angulatory forces as the proximal 
fragment usually displaces towards the radius. Fractures 
of the distal radius tend to angulate towards the ulna by 
the action of pronatlon quadratus and the pull of tee long 
forearm muscles. . 

If satisfactory functional results are to be 
achieved In the treatment of fractures of the forearm# 
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it is not sufficient to maintain the length of each bone. 
Axial and rotational alignment must be achieved as well as 
the radial bow must toe maintained# With the complexity of 
the bones and of the joints involved, and the many and 
varied deforming muscle forces# it is extremely difficult 
to obtain union with adequate restoration of the anatomy 
to. ensure good functional result® by closed treatment. 
Because of these factors# open reduction and Internal 
fixation for displaced diaphyseal fractures in the adult 
is generally accepted as tne best method of treatment 
even though close reduction may be achieved. 

Although union may be achieved by closed methods# 
if angulatory and rotary malalignments are not completely 
corrected# some loss of function will occur and may make 
tbs overall result unsatisfactory. Both bones forearm 
fractures in adults represent difficult therapeutic problems 
whether they are treated conservatively or surgically 
(darmionto & Lallo* 1981) • 

in view of the controversies which are prevailing# 
regarding the best line of management of these fractures# 
this study was taken up to analyse and evaluate the results 
of semi tubular plating (d.C.P.) in fractures of forearm 
bones. 


******* 
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REVIEW OF LITERATURE 
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The evidences of Egyptologists prove beyond doubt that 
many thousand years ago, splints were used to fix broken 
boms in much the same manner as they are being used today* 


In our country earliest references to the subject 
of healing of bones ere found in Atherva-vada stone 2000 
years _8*C* hater on oaohitss of char aka and sushruta# 
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originally written about 1000 years a.C* (Jteswani, 1967), 
deal with the diagnosis and treatesat of various types of 
fractures and dislocations. 

Suabruta Sarohita contains in .it essence of all 
that was known with regard to surgery and fundamental 
sciences closely related to this art. The orthopaedic 
treatment, which was based upon rrch experience of the 
aurgery was rational and at tiroes ingenious. Jushruta 
has described the fracture as ‘Jtanda Bhagna * and described 
6 type® of dislocations arid 12 types of fractures, while 
dealing with diagnostic considerations (Widen Athena, 
second Con to of oushruta samhita quoted by Singhal, 1977) . 

The fractures, after a correct diagnosis, wore 
treated among other things, with traction by means of a 
pulley (Chakra) » 

Turkish Smpira (1790) reported that the setting 
of boms was practised by enclosing the broken bones in 
case of plaster of paris* 

Hatthyaen (1352) , a butch man was the first to 
device Plaster of Paris bandages by rubbing the powder 
into coarse cotton material on a table. He popularised 
the use of plaster of pari® bandages and recommended that 
the fractured limbs were to be immobilised with one Joint 
distal till complete union occurred. Since teen# a number 
of treatments of fractures# particularly for thorns of loth 
homes forearm* have been deviced from time to 'time# 


Till date there 1* 



The results of closed treatment la most series 
have proved unsatisfactory in a high percentage of cases 
However, the report of s*armleoto 4* associates (1915) and 
more recently, ths excellent booic by barrniento & halt® 
on the use of early functional bracing for forearm 
fractures are significant exceptions • 


the difficulty in obtaining 
displaced diaphyseal fractur 
but considerable ambiguity 
best line of management and 
of a particular form, of treatment# Broadly, the methods 
have been divided into two categories - conservative and 
surgical. 


Many surgeons have preferred to treat tiles* 
fractures conservatively, svana (1945) dealt with the 
problem of rotational malalignment by recomaending the 
use of ‘bicipital tuberosity view* for closed 
Because the surgeons have no control over the proximal 
radial fragment with closed methods, he must 




with the x-ray tube tilted 20° towards the olecranon, 
with both humeral condyles and the subcutaneous border of 
the ulna flat on the cassette* According to swan#* pre- 
reduction bicipital tuberosity view gives an idea as to 
how much of the rotational deformity is to toe corrected 
and a post-reduction view ascertains whether or not the 
rotational deformity has been corrected* This is done 
by comparing the post-reduction view with a diagram showing 
the prominence of the bicipital tuberosity in various 
degrees of pro nation and supination or by comparing with 
a bicipital tuberosity view of the opposite elbow in e 
given degree of rotation. 

stuck & Thompson (1949) emphasized that most 
fractures of both bones of forearm can be treated 
satisfactorily by closed manipulative methods or by mwm 
form of traction* They further stated that there is a 
strong tendency towards non-union of fractures treated by 
open reduction and internal fixation because extensive 
tissue destruction required in such procedures interfere 
with the blood supply to the fracture site and this delays 
the healing of too ne* Boyd* bipinski k Wiley (1961) 
supported this view. 

Key & conwell (1951) found displaced forearm 
bone fractures amongst the moat difficult ones to treat* 
They were in favour if etleast two clewed manipulations 


JO 
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and surgical treatment to be used only as a last resort, 
C«r« U958) agreed with this view* 

wateon Jones (1955) preferred to reserve surgical 
treatment only for those patients in whom it was not 
possible to get satisfactory closed reduction. According 
to him infection following open reduction awl internal 
fixation may prove to be disastrous for the limb of the 
patient. 

Bohler (1956) stated that breaking and bending 


luck la rather prominent . 

Hals ton (196?) advocates closed manipulation and 
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Balton & Quinlan (1952) reported that average 
time of union of these fractures is more for surgically 
managed patients as compared to those treated 
conservatively . 

lion-union rates reported by conservative treatment 
have been quite low with reports of 6% by Bohler (1956), 
4 . 4 % by Balton & Quinlan <1952) and 6.3% by deburen <1962)* 

sarmiento# Sinclair 4 Cooper (1975) tried 
functional bracing of forearm fractures* Sarmient© & 
bafcfca (1981) have reported good results with their method 
of conservative treatment by functional bracing. In 
support of their preferred method of treatment, they 
stated that# although displaced fractures of both bones of 
forearm are difficult to consistently reduce and maintain 
reduced by non- surgical means; it has become clear that 
careful attention to details during the reduction and 
initial stabilisation with above the elbow casts permits 
adequate reduction in many instances; thereby eliminating 
the need for surgical intervention which is associated 
with various complications such as infection# synostosis 
and non-union. incidence of re fracture following removal 
of plate although not high# can be significant. They 
further stated that anatomical reduction is not must for 
restoring good function# according to them# angulation 
of less than 10® of either or both bones of the forearm 
in any direction does not produce a major lied tat ion of 


r. 
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prone ti on or supination* him, the loss of radial bow 
does not necessarily produce major impairment of function* 
Cosmetic results which might b® important to the patients 
are also better as compared to the operative treatment* 

Anderson (1984) * uarmiento & associates are 
highly skilled in the use of functional bracing over a 
long period of years. This results have not been duplicated 
by others. 


Anderson further stated, as a practical matter# 
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Accord! ng to M arek (1961), Evan *a results 
obtained by conservative methods have never been duplicated 
in United states. Rurwell & Charnley (1964) have noted 
that satisfactory initial reduction of displaced diaphyseal 
forearm fractures in adults may be obtained but the 
technique is not easy and two or more trial manipulations 
under anaesthesia and radiological control may be required, 
should satisfactory reduction be obtained, redisplacement 
frequently occurs (Perkins. 1958; Holdswarth. 1962) • 

Further manipulation is seldom successful (Bolton & yuinlan. 
1952; Charnley, 1961) • Evan the undisplaced fractures 
particularly of lower shaft of radius and upper shaft of 
ulna show progressive angulation in plaster (Smith, 1959). 
The decision regarding timing of operation is difficult, 
particularly when displacement has progressed slowly over 
period of weeks (Watson domes, 1955} . 

Muller et al (1979) have stated that anatomical 
reduction and restoration of double bow of radius is 
essential to achieve good range of pronation and supination* 
bepalma (1970) said that serious irreversible complications 
may occur as e result of prolonged period of limaobi liz ation 
in plaster such as flexion contractures of the elbow and 
shoulder joints, marked restriction of rotatory motion of 
the forearm, Sedeck's atrophy and formation of dense sear 
tissue around the male**! ted fragments which makes subsequent 
surgery vary difficult* \ 
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They stated that the patient benefits from comfort, and 
convenience of the absence of external imwobiliaation 
device following internal fixation and has an Increased 
ability to perform every day tasks and to regain gainful 
employment . 


Various modes of fixation have been used over 
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commenting on poor results of Mush pins & Rush (1937) 
and Lamfcrinudi (1939) who used Kirschmer wires for intra- 
medullary fixation of tries© fractures, After medullary 
nailing became popular for fractures of the femur in the 
late 1940*3, various devices for mecmllary fixation of 
radius and ulna were used lander son, 1984) . 

Ltuck & Thompson 11949) reported union in 
seventeen out of nineteen patients treated by them using 
kirschnar wires and wteirnnann pins for intramedullary 
fixation after open reduction, umith L dag© (1957) 
reported a series of 555 fractures collected from all over 
the country in which some form of medullary fixation had 
been carried out# The devices included - Mush pins# 
Kirschner wires* Sttinmann pins# Lottes for© arm nails 
and Kuntscher V. nails. The results were discouraging. 
Ban-union resulted in over 20% of the fractures. This 
figure exclude kirschner wires which failed in 38% of the 
cases. Even in the fractures which united mal-union and 
poor function were frequent. The radial bow was not , 
maintained and the use of a round pin in a round medullary 
canal could not control rotation of the fragments. Coden 
reported a non-union rate of 18*6% in forearm fractures 
treated with Rush pins. 

Sage (1959) published his study of the anatomy 
of the radius and introduced sage triangular forearm 
medullary nails. The nails for the ulna are straight and 
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radius is tent to aid in maintaining radial tew* It is 


», the technique is not simple, nor it is 


t . He also recommended routine autogenous 
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The first bone plate for fracture treatment wm 
reported by Hanamann in 1386. This report was followed 
by Lambatte in 1909* Sherman in 1912 and by Lane in 1914* 
Each plate showed evidence of increased strength and tissue 
acceptance# The Sherman plate was significantly better 
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rat* was only 4*2%. They concluded that the results 
were best when a slotted plate was used for the ulna 
and either a slotted plate or a Rush pin for the radius. 
The call! son plate with shorter slots is a variation of 


the 2gger *s plate and was used in a similar manner 


over the Danis plate with its extraneous compressive 
device and improved screws provides better compression. 
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screws with mom precise fitting (Perren et ii y 1969) 
The ae attempted improvement were designed to require 


r bone formation, and p 

r 

otsct# th« fraigiie 

# ■ 

in 

icularisation necessary 


to precede Ison® callus 
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The plat® Is a modification of tl» plats of Danis but 
is much stronger# so more compression can be obtained 
(Anderson# 1984} • 

Lsttin (1969) and Paavolainen and Co-writers 
in 1978 have reported on the effects of rigid internal 
fixation of fractured bon® a. Lattin stated that callus 

a _ ^ jsj a ** ^ a. a ^ ~ ^ ^ k 











extensile exposure, more stress riser effect of implants 



and screw holes and increased operating time 


1960 onwards surgeons began using AH IF (formerly 


Clinic and city o: 


with compression 


of fibula 


filiation 







lead to differences in long term results* early active 
motion helps to prevent muscle atrophy and joint stiffness* 
Thus* dynamic compression plates are hast method at present 
for the fixation of fractures of forearm. 

Besides the differences on the type of implants 
to b® used# view© have differed regarding other aspects 
of surgical treatment too. dmith (1959) in his studies 
found that patients in whom the internal fixation had been 
done in less than one week after injury had significantly 
higher non-union rate of 22% than those in whom it had 
been delayed for three weeks following injury* Lam (1964) 
supports Smith's view* Early operation according to than* 
further compromises the already severely affected blood 
supply to soft tissue structures surrounding these 
fractures. Rosacker and Kopta ( 1931) found delayed 
surgery to fee an important factor in obtaining primary 
union. Hick (1964) contradicted Smith*® view and said 
that Smith's view regarding delayed plating seems to b® 
valid when applied to the results of ordinary plating but 
it becomes less important in case of rigid plating • 

Dodge and Cady (1972) , Anderson (1994) and Sisk (1997) 
favoured early internal fixation for forearm bone 
fractures* 

Controversy also exists regarding the extra** 
periosteal or sub-periosteal fixation of plates* dome 
surgeons (Hicks, 1961; Chamley, 1964) preferred to apply 


the plates extxa-perioate&lly . Anderson (1934) also 
stated that periosteum should not be stripped to expose 
the bone* Less damage is done if the muscle is dissected 
free from the periosteum and the plate Is placed on top 
of the periosteum, beaker and Whiteside (19?a) based ©a 
their own work and experiments of Zeeman (I960) are in 
favour of extraperlosteal fixation of plates. Sisk (1987) 
advocates minimal stripping of the periosteum from the 
bone without dissecting the muscle away from the periosteum* 
He added that placing the plate beneath the periosteum on 
the tone should produce less injury to the local blood 
supply • 

Views have also differed over the role of external 
immobilisation following open reduction and internal 
fixation. watson-Jone© (1955) favoured us© of external 
plaster Immobilisation following internal fixation till 
fracture united • DeBuren (1962) stated that plating 
without subsequent immobilisation in plaster is a method 
to be abandoned. Cowie (1957) did not use postoperative 
plaster and reported good results, cruess ( 1973) * Anderson 
(1984) and Sisk (1987) preferred to assess each patient 
individually based upon the patients intelligence* 
co-operativeness* type of fracture and adequacy of fixation* 
Xn general* if fixation is good and patient is co-operative 
and intelligent he is not given post-operative immobilisation 
but was advised to do only light work without any load 


bearing till the fracture unites* otherwise, the patient 
is made to exercise gently (under supervision) tbs joints 
and muscles of the operated limb, till skin sutures are 
removed. After that, he is given piaster immobilisation 
till the fracture shews signs of union* 
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has shifted to achieving union with good function. In 
wards of trace and tversmann Jr. (1980) “success in the 
treatment of fracture© of one or tooth bones of the forearm 
means that union of fracture is achieved with minimum. 
restriction of motion in forearm* wrist and elbow and with 
restoration of good muscle strength without pain* The 
merits of any treaiar.ent regimen should be judged on these 
criteria because failure to achieve any one of them will 
compromise the functional results. 
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KATEHlaL AND METHODS 

The present clinical study is based on twenty two 
patients with closed# displaced diaphyseal fractures of 
radius and/or ulna, treated in the Department of 
orthopaedic Ourgery, M«L.B* Medical College# Jhansl, from 


ward/ Bed Mo. t 
Occupation s 
Date of admission s 
Date of injury t 
Late of discharge t 
Mode of injury i 


History of present illness s 

Time between injury and 

1st immobilisation 

Any previous treatment taken t 


Any associated injury i 
Examination i 

General condition i 
Consciousness * 
Pulse rate t 
Respiratory rate i 


Systemic ucemi nation - 

Cardio-vascular system i 

Central nervous system 2 

Respiratory system 2 

Abdomen 1 

Local Examination • 

Side 1 

J'iSttlX# % 

site -■ ' t 



p al 1 or 4 


Icterus 


Hydration 


Right / Left / aoth 
Compound / Staple. 

Proximal third / Middle fchi 

Distal third* 
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Boms involved * Radius / Ulna / Both bones. 

Regional arterial pulsations (Radiol*]! * 

Condition of regional nerves * 

Any associated local injury t 

investigations - 

Blood t Hb;4 TLC, 

Blood sugar s Random 

Blood urea * 

Urine ; albumin* 

Radiological examination - 

Treatment i 

procedure done* 

Date of operation t 

Post-op . x-ray film - dtate of fixation : 

Post-op* complications s 
Infection i 

fcerve palsy t 

Any othe r i 

Bate of removal of external support s 
Follow-up * 4 weekly interval* 

Condition of stitch line 

Range of movement - 

Flexion * 

extension s 

Pronation s 

Supination > 


BBC, KSS 


dugar# Microscopic examination 
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state of union s 

strength * 
Wasting * 
Complications i 


Functional Result * 

Following criteria were used for plating of both 

bone forearm. 

- Adult with displaced fractures of the shaft of the 
radius or ulna. 

- Fractures associated with dislocation# Caleaaai*® 
fracture dislocation and Monteygia fracture dislocations. 

- All grossly comminuted fractures were excluded* 

- In all the open fractures internal fixation was delayed 
for one to three weeks, to be certain that infection 
was not present. 

- old fractures with mal-unlon* non-union or delayed union. 

- i-rifnary autogenous iliac bone grafts were used for 
fractures in which more than one third of the 
circumference of the shaft was comminuted and for old 


fractures (!*«• mal united# delayed union end non- uni tod 
cases) . 


After admission on the same day, closed reduction 
under anaesthesia was attempted and the limb was immobilised 
in fee above the elbow plaster of paris cast. Limb was 
kept elevated* The patient was encouraged to do active 
finger movements on recovery from anaesthesia and was 
observed overnight for circulatory embarassment • check 
ante ro-pos te ri or and lateral radiographs were taken on the 
following day . if the reduction was satisfactory# the 
conservative management was continued, periodical 
radiographs were taken in the Out Patient Department. 

During this period, patient was taught active shoulder and 
hand exercises, once the fracture had united clinic ally 
and radiologic ally# plaster of paris immobilisation was 
discarded and active exercises of the immobilised joints 
were begun. The patients in whom the closed reduction 
was unsatisfactory or the ones in whom it was lost 
subsequently# were taken up for surgery . Criteria for 
satisfactory reduction were none or minimal rotation of 
the distal fragment and no over-riding or angulation of 
the fractures fragments. 

On deciding upon open reduction and internal 
fixation# the patients were taken up for surgery as soon 
as possible . The Implants to be used for surgery were 
•elected pre-oper ati vely * Criteria for implant selection 
included# location of fracture site, fragment geometry, 
presence of comminution and si zm of the bone in question 
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as evident on the pre-operative radiographs# Indian 
semi- tubular plates tD.C.P* and detail fragment set 
for use with 4.5 tn*m. and 3.5 sum* cortical screws were 
utilised in the present study* 

Purge ry was performed under strict aseptic 
conditions. Fractures of the proximal and middle thirds 


an above the elbow posterior plaster of paris slab was 
given with the elbow flexed to $0° and forearm in mid-prone 
position. 




All the operated patients were taught and 
encouraged to do exercises of the shoulder and hand of 
the operated limb till the external plaster Immobilisation 
was present. Once the external immobilisation was discarded# 
gentle active exercises of all the joints of the operated 
limb eere begun. The patients were advised to restrict the 
use of operated limb for performing light activities only 
and not to loser load or do my strenuous wort with the 
operated limb# till the fracture had united* 
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Patients were followed up at intervals of four 
to six weeks. Follow-up included check ant e ro-pos te r ior 
and lateral radiographs of the operated limb and movements 
in the joints of the operated limb as compared to the joints 
of the normal opposite limb of the patient. .*ny complication 
which occurred was noted and treated accordingly. Forearm 
ana arm atrophy in the operated limb were assessed as 
compared to the normal opposite limb. The time interval 
between injury and return to work was also noted. 

Criteria of Fuller et al C1950) for the union 
were followed i.e* oblige ration of fracture line and 

bridging of trabeculae . 

The criteria lor functional assessment in the 
injured limb were as snown in the table. 

Table I 

Criteria for func tio nal assessment In .. the . i njured limb 
as compared to the normal opposite limb of the patient * 

” *' ' ' ‘ ""'~l. r IcxTor:? ~ "buplnitioa' 


Union Extension at end 

elbow or joint. pronation 


Excellent 

present 

Less 

loss 

than 

10° 

Less 

loss 

than 

2GX 

satisfactory 

Present 

Less 

loss 

than 

20° 

Less 

loss 

tohan 


Unaatia f actory 

present 

More 

loss 

than 

3©° 

More 

loss 

than 

5 ox 

failure 

- kon-’ 
loss 

union with or without 
of motion. 





Criteria used by /aider son & Co-workers (1975) 
in their series at Campbell clinic. 
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AN* QB&aCSlV&Z 


1. To evaluate the functional results of setritubular 
Cdcp) plating in fractures of forearm bones, with 
reference to the normal limb of t he patient. 


To analyse the rationale of external immobilisation 
after rigid fixation of the fractured tone®. 


3, To asses® the average time taken for union in fractures 











tiitii 




Plate applied after open 
reduction of Ulna* 





After subeutaxMK>«tft •titcfres. 


‘££MM&£££ £ £MMMS&&t£iMMi J l£££M£iM&£&££&M£££i 


OBSSftVATIGHS 


OBSERVATIONS 


The present study Included twenty patients 
with 34 acute diaphyseal fractures of the radius and 
ulna which were treated with aeTri tubular compression 
plates to.c.k .} . m four patients compression plating 
was done in ulna and nailing was done in radius due to 
higher fracture site of radius • .Fourteen patients had 
fracture* of tooth tones of forearm? torse single fracture 
of radius of which two were Galeazzi fracture dislocation 
and one fracture of middle of ah aft of radius? tore® 
single fracture of ulna of Which two were monteggla 
fracture dislocation and one fracture of lower end of 
ulna . In all seventeen fracture ©f ulna and twelve 
fracture of radius were treated by compression plating * 
one patient had 3V'2 month old malunlted monteggla 
fracture dislocation and one patient had S month old 
non-union of fracture of both bones of forearm* In both 
of them iliac bone grafting was tone. All the patients 
were male, in the age group from 18 to 60 years {Table II). 




cage in years) 


the patients were male showing vulnerability 
patient, to this injury as they are having more 


out floor . ) e t- Lv.it ins . 





table III 


• *2 ’ i .1 12. il lst.ribu t.lon of cases by domicile . 


Urban Population (3 0%) 
Rural Population (70%) 

Patient* s profile (50%) 



According to demographic profile of Indian 
population, seventy percent is rural and, thirty percent 
ir urban. Fifty percent of cases from urban population 
again represent the vulnerability of. urban people for this 
tvpe of injury due to their more mechanical life pattern. 
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TABLS -W 

91 \ 9 &. l nu dlst ributi on of ca se s according to mode o£ In lurv . 

- Road traffic accident (35%) 

- Direct blow (20%) 

- Pall (45%) 



Thirty five percent of cases were the result of high 
energy trauma due to road traffic accidents. Forty five 
percent of cases were due to fall while moving or working or 
playing or doing exercises. Pour cases (20%) were caused by 
direct blow of hard object in an altercation. 




No, of fractures 
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TABLE VI 


Radi- Ulna Radius Ulne Radius Ulna 


Maximum incidence of fracture was in upper J /3rd 


case of radius and middle x /3rd in cases of ulna 






TABLE VII X 

dHiitritutlon of c mm according to different modes / 

i mplants us ed for treatment . 


TrsstMnt 

Ho. of 
cases 

MO* Of 
plates 

Open reduction and internal 
fixation using s 



1* Lami -tubular dynamic 
compression plates with 

4*5 mm. cortical screws. 

? 

10 

2. semi tubular small fragile nt 

set dynamic compression plates 
with 3*5 me. cortical screws. 

a 

14 

3* semi tabular pistes for ulna 
and square nail for radius. 

l 

5 

Total 

20 

29 


In four cases fracture site of radius was higher 

■ * 'lx 

arid in one case fracture of radius era* severely eowwinutad# 
a.* in five case® square nail was introduced in radius 

along with compression plating for ulna# cowpio wising rigidity 
of fixation in case of radius frietursa . 
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mm m 


t«m of implants . 


Type of implant 


Rigid Inadequate 

fixation fixation 


l» Sami tubular dynamic 
compression plates with 
4 . S m«m. cortical screws, 


6 


2* jemi-tubular small fragment 
sat dynamic compression 
plates with 3*5 m*m. 
cortical screws. 


3« seni tubular plate for ulna 
and square nail for radius 


8 


Total 


14 


Rigid fixation was achieved with small fragment 
sot dynamic compression plates sad compromised fixation 
was obtained whan square nail was used for radius along 
with compression plating of ulna* 


Patients 


TA BLE XI 

Li V':'} ; ;• s l '< . "Q- l 'l-op .Mtiv e Piaster of Paris immobl lisation . 



4 week 4-6 T 6 

week week 

Duration of Plaster of Paris immobilisation. 


Most of the patients were given plaster immobilisation 
£ OI - 4 ™ 5 weeks. Patients who were immobilised for more than 
6 weeks mostly include those cases with compromised fixation - f 

due to square nailing of ope bone. 



Complications 


superficial Inf action 


Implant failure 


Non-union 


Neurovascular * 


Tourniquet Palsy 


Posterior inter osseous 
nerve pel ey 


Radio-ulnar syitorlosie 


Tourniquet was applied in two patients only 
in the beginning of study * aoth of them developed 
tourniquet palsy; so application of tourniquet was 
abandoned after that n« late cases. - 




I 16.5 weeks 


* D.c.s>. * ** *jyaaw£e ©oiepi* ssion fiat# , 

** 6F», m small fragment set ®$nmle 




9-12 1 

13-16 4 

17 - 20 1 

21 -24 

Mon-union 1 


Average time of union with 


semi tubular BCi? 


ye mi tubular S9S t DO? 


ulnar plating ♦ 
ft-adial nailing 



TABLE XIV 


inl> tv/ 1 b*=*twee 


Time interval between injury and return to work 


Most of the 
pro "Operative / gain 


less than 12 weeks 


after 
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Satis- Unaatis 
factory factory 


Implant used 


^ermi tubular plat® 
{QCa) with 4.5 w 
cortical screws 


Semltubuler plat® 
<*SFS, DCF) with 
3.5 aw. cortical 
screws 


Seat! tubular plate 
f0jf £fK& *<}uajr& 

ft J| Jl 4 SO* JT •OiHf 


Fourteen out Of twenty patients had excellent or 
satisfactory results, two patient# developed tourniquet 
palsy and one had non-union which was considered as 
failure of treatment. 




* , ;: 







- 


_ — — 

■ as*' 


m&m&rnm «t**r i2 






*b#i^psrb4ir*i 
Mftm 4 wmm i 
bridging 
fracture *it«. 


Cass® Mo. 2 after M wMk» 

®f followup. ; 



Showiny full fluxion at •llxw#^ ; 









OX9CUSIIOV 


aiscusaioa 


Thm managemant of ehoi©e of displaced diaphyseal 
fracture# of both bona# of the forearm in adult & has been 
controversial* Proponents for surgical as well m 
conservative management have highlighted fee merits of 
their preferred method, of treatment and demerit# of the 
other methods* Over the years esphasis has felt ted from 
auitlaving union to achieving union with good function in 
the injured limb* Some surgeons like Connolly ( 1 * 80 ) , 
damieat© 4 Lett© (1*81)# prefer conservative management* 

High percentage of unsetiafactory results by conservative 
methods have been reported by most of fee surgeons (knight 
4 Purvis* 1 * 49 ? Bolton 4 Quinlan* 1*52? Burwell 4 Chernley * 
1964 and Cruass* 1973) . 

Pioneering work has baen done in improving the 
metal quality by Venable (1*37) and on the concept of 
compression fixation by Danis (1*4*) , Venable (1951) 4 
Bag by U953) . Danis developed the first compression plat* 
to r fixation of fractures of fee forearm# and noted that 
w*th axial compression and rigid immobilisation# a fracture 
heals with minimum roentgenograph!© evidence of oallae 
formation* a process that he called healing ‘doudur* autogene 
or primary bone healing. 
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"her® are four areas of osteogenic potential in 
any healing diaphyseal fracture i the periosteum# the 
endosteum and medullary cells, the haematefrsii# end the 
cortical fracture ends. A common misconception is that 
the cortical end® undergo resorption back to a point where 
the cortex is viable. 

tksfmnk Ik willenegger showed in both dogs and humane 
that fractures could unite by primary bone healing if the 
fragments were rigidly fixed with these blood supply 
disturbed as little as possible# and that under these 
conditions resorption and bone formation occurred 
simultaneously • Mirren ft associates showed that osteotomised 
rabbit tibiae rigidly fixed with compression plates could 

i ■ 

heal by capillaries and have reran systems extending directly 
across the osteotomy site producing cortex to cortex healing, 
Anderson & co -workers 419411} observed that with rigid 
fixation by a compression plate union occurred in medullary 
canal with no cortilag snout or eachosdral phase. They also 
outvoted that microscopic bone formation and bone resorption 
occurred simultaneously in the eortical ends but without 
gross resorption visible on the roentgenograms. 

Charnley showed that when compression was applied 
to large cancellous surface im In arthrodesis of the knee)# 
extremely rapid ossification and union took place. In the 

Ci 

case of cortical surfaces# however# he stated that excessive 
compression fray lead to lysis Of com, This view was shared 

. .. . , . . f t' '"if.,. J •> ... Ji , . , k . , .. } . . K.i ,1. , , 1 
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toy Fritsdenberg ft Preach. However, their conclusion were 
based on experimental fractures fixed with spring- loaded 
m idullary nails and not with compression plate#. 

Bassett and xuedi (1966) In experiments in vitro, 
showed that mesenchymal cells under compaction in the 
presence of high oxygen tension might differentiate into 
osteoblasts, whereas under tension, distraction, or low 
oxygen concentration they might differentiate into 
cartilages©!** or fibrous tissue cells* 

Anderson believe that the major advantages of the 
MIW technique are as follows i (A) Compression increases 
the rigidity of free tore stabilisation by Impacting the 
bone ends, CIA) the space between the fragments that must 
to® bridged by new bone is narrowed, & Cili) toe developing 
blood supply is protected by the rigid fixation* they found 
that In adults the ASlf compression plate is a successful 
method for obtaining union of acute displaced diaphyseal 
fractures of the forearm and for restoring the test possible 
function of toe extremity# with the compression early active 
motion is possible, thus helping to prevent muscle atrophy 
and joint stiffness. 

The bettor quality of implants together with 
ul.ianin ts, in InntxummtmUm, and technique used for 
internal fixation have improved the quality of rigid fixation*' 
in addition, the availability of aseptic technique in modem 


operation theatres have made surgical procedure safe • 
in vi ew of the se# open reduction end internal fixation has 
increasingly been the treatment of choice of moat o£ tn« 

nuxQsons 9 

The present study on closed displaced diaphyacsi 
free tare* of both bone# of the forearm in adults consist of 
twenty patients* Most of the patients belong to age group 
21-30 years t40a) (Table 11) • The mean age of the patients 
was 20*25 years. All the patients were male* This was 
perhaps due to the more vigorous life style of the younger 
age groups# particularly the males* Harwell a charnley 
(1964) have reported# sex of the patient did not affect the 
ti ire taken for union or the union rate* ■ 



Fifty percent eases ware urban and fifty percent 
w ere rural (Table 111) not in accordance with demographic 
profile of India# according to which ratio should be 3d * 70* 
This cm ba due to wore dynamic mode of life in urban 
population so more exposure to injury. 

The level of fracture was mostly in upper -yard 
tat radius (41*1410 and middle V3rd for ulna (70.5Q;4 
( able VI) . Although different surgeons have pointed out 

| rf i ,4 r /| : : 1 * 

esfferent levels ©f radius sad ulna being prone to non-union 

, "4. rife# i 

: u *.h‘* present series, following rigid internal fixation 
the union rate was not found to toe different for different 
levels ©1 fractures. 
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Fon*doaiii»eot limb of the patient was involved in 
to5 percent of the cases (Table V) * Those* with involvement 
o’ non-dominant limb were found to return to daily activities 
much earlier than ones with injury of dominant limb. 

Over the years* it has been pointed out by almost 
ell surgeons that achieving eatis factory closed reduction 
arid its maintenance in plaster of paris cast is difficult 
in displaced fractures of both bones of the forearm (Patrick* 
1946 1 knight & Purvis# 194®# conic# 195?# Bureau a Charnley# 
1944 f binder son* 1904 4 disk# 1987) • Unsatisfactory results 
of 74k by Knight * Purvis (1949) and 40% by Bolton & Quinlan 
(1958) were reported with conservative management 3 f 
f act ere* of both bonas of forearm Xu adults. Hoot of ODior 
surgeons have also .reported unsatisfactory result# with 
conservative management with Cow exceptions like ivans (1945) ♦ 
^armiento & Letts (1981) and Oooolly (1981) have repot ted 
good results with early functional bracing . Satisfactory 
initial reduction# a pre-condi tlon to obtaining good results 
with functional bracing is aot possible in most of the 
uieplaced fractures of forearm bones in adults. The 
technique o f functional bracing is also not easy. 

Following one unsatisfactory attempt at closed 
reduction under anaesthesia# patients were treated fey open 
reduction and internal fixation in this study. In most of 
the patients (854 opsn reduction and internal fixation was 
done within three weeks of injury (Table IX) . surgery was 
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si® lis,*/ 1 *''! ir. 3 patients; out of these three# two wore old 
casei, on® was 3*/2 month old r.al -united monteggia fracture 
dislocation and another wee 9 month ©id non-anion oi both, 
bones of forearm# third patient had punctured wound over 
fracture aite which took four weeks to haal properly. 


Controversies exist regarding the merit of delaying 
internal fixation following injury. The concept that 
delayed internal fixation promote® union received support 
from dad th (1959), Charnley it aulady (1961)# bam U964) 
end Rosseker and kapta (1981) . an the other hand# other 
surgeons have pointed out that delay in open reduction and 
internal fixation la lean Important if fixation is rigid 
(Klcka# 1991# Qlerud i* Daackwerdt, Li II la strom# 1969) * 
Lyrlti* A oe-workere (1903«»dt) have observed that in 
fracture# fixed rigidly tia» of operation did not have 
statistically significant effect on healing process. In the 
present study# where rigid fixation ©e# used# the union rat* 
ot fractures was not found to very Mich* 

The implant* used for fixation included send tubular 
plates (DCP) for use with 4*9 «»m. cortical screws. semi- 
tubular plate# (At*# OOP) for us® with 3# 5 «*»• cortical 
screws to fix the fracture. In five patients fracture aite 
for radius ©as higher up# a© square nail for radius and 
compression plate# for «H» with 4.5 «*»• cortical acre©# 
©ere used (Table 4 * Using Atilt recommended techniques i 
instrumentation# rigid fixation could be obtained in 14 
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out of twenty forearm# (Table X) • Heim & Pfeiffer (1982) 
have stated that fissure fractures may occur when. 4*5 rrusu 
screws are used# especially in slender bones* This problem 
ear, fca overcome by using SF3, JDCP with 3.5 m.m. cortical 
screws* Hodden & co-workers (1983 -84) feel that at the 
moment the implant of choice for internal fixation of 
forearm bones is SF3, DCS 9 with 3.5 sum. cortical screws. 

In the present study* it was found that technically it was 
much easier to fix the slender bones with STS, DCF using 

3.5 sum. cortical screws than with standard DC* using 

4.5 sum. cortical screws. Also# the exposure required was 
less# thus decreasing the amount of dissection required and 
operating time . 

X® the present stud?* the plates were applied 
sub-periosteally with minimal stripping of periosteum. 

Sisk (1987) has recommended the same although Anderson 
(1984) expressed that plates should be applied extra- 
periosteally. Since there was no case of delayed union 
or non-union# in this study except due to implant f ai lure# 
it is possible that sub-periosteal fixation doe# not affect 
the union rate, 

Knight * *urvia (1949) had stated that in closing 
tae w„,und deep fascia should be snugly sutured* ihls 
concept has changed since then* Person (1984) reported 
3 cases oi Volkmann's ischaemic contracture in patients 
in whom deep fascia had beea sutured, closure of deep 
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fascia is not recommended (Male, 1937) . U* the present 
study, loos® closure of deep fascia was don®, keeping in 
view even if their® is superficial infection in any case or 
i«w stitches gaps, without closing deep fascia, plate will 
b@ exposed particularly in case of ulna which is sub- 
cutaneous. Proper limb elevation and active finger 
exercise# were encouraged post-ope r ati vely . olnce none of 
the operated patient* in this series developed any compartment 
syndrome, it can be said loose closure of deep fascia will 
not harm if there ia proper post-operative elevation of 
limb is ensured. 


In previous studies, there has been no mention 
of any universally accepted criteria for supplement ary 
bone grafting* in this study, supplementary autogenous 
cancellous bone chips taken from the patients iliac crest 
were used for grafting in 3 patients* Two were old case 
and one patient had significant amount of coratinutlon and 
operation was also delayed due to time taken for healing 
of punctured wounds present over fracture site# The bone 
grafting did not affect the time taken for union of fracture. 
Anderson and Co-workers (1975) stated that no significant 
difference was found in rate of union of fractures fixed 


watn or without bone grafting * 


There have been varying views regarding post- j 

operative plaster immobilisation • fcatson Cones (1955), - j 

•„'ave U»5e u ana beburen U§67) recommended use of plaster 
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Immobilisation till signs of union of fracture could be 
seen radiologic ally. Cowl# (1957) and Hick® (1961) on the 
other hand seldom used post-operative plaster irrroobi lie atl on , 
in the present study# post-operative external plaster 
Immobilisation depended upon criteria used by Cruess (1973) # 
Anderson (1934) and Sisk (1937). The factors taken into 


consideration included patients cso-operativenesa and 



intelligence# amount of comminution# adequacy of fixation 
. i ' t,.r or not supplementary bone graft! ay has. been done.- 
Based on this# am patient {SjQ was not given any external 
ismofeiliaatlon following stitch removal . Two patients were 
give® plaster immobilisation up to 4 weeks ( IQ/4 . Eleven 
patients were given plaster immobilisation up to 6 weeks (55?0 #: 


as pointed out earlier by Sargent * T«ipi»r (1965) 

■and Grace a iversmann dr (19d0i # the patients in the present 
series also bene fitted from comfort and convenience of 
absence of external plaster immobilisation for longer periods# 
They could perform every day task which did not involve load 
bearing or excessive stress on the operated limb# The 
early return to work in case of patients with sedentary 
occupation ma ability to find alternate employment 
bene fitted all patients in whom external splint was removed 
early « Four out of twenty patients could return to gainful 
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employment in la as than 8 weeks after injury* Ten out of 
twenty (50%) did m within 8-12 weeks of injury* Two 
(10 k) m whom fixation was not rigid return to work in 
12 • 26 weeks of injury, in hath of them square nailing 
was done for radius and compression plating for ulna, four 
( 20 i) patients could return to work only after 16 weeks of 
injury. Two of then® patients developed tourniquet palsy 
p© st-opa rati vely and one patient in whom there w m extensive 
comminution and square nailing was done for radius developed 
non-union of radius and another patient was in whom square 
nailing was don® for radius and compression plating for 
ulna? later on plate bend and resulted in mal-unlon 
(table XIV) . 

Different surgeons have given varying time of 
union of fractures. Knight 4» Purvis (1849) reported union 
times of 4.5 to 5 months in .both bones forearm fractures 
treated by open reduction and internal fixation, whereas 
Anderson and co-workers U975) reported union times of 
7*4 weeks for radius of 7*3 weeks for ulna. In the present 
study, the time required for union varies with different 
types of implant# used* On an average it was found to be 
14.3 waex# with semi tubular plates (BCP) , 12 weeks with 3F8, 
tCis and 16.5 weeks with square nail for radius and 
compression plate for ulna (Table XXXI) « 

average time required for union was 14.33 weeks, 
non-union was seen in two patient* (134 out of twenty 
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cases (Table ,a 11} . in one patient, with severe comminution 
o£ radios, square nailing was done for radius and compression 
plating for ulna. Du® to Inadequate fixation patient 
developed non-union of radius* In other patient with 
fracture shaft of radius semi tubular plating was done with 
4*5 ff-.m. cortical screws. Rigid fixation was seen at tne 
time of operation and patient was mobilised after 4 weeks, 
tour weeks after mobilisation patient noticed pain in 
forearm around fracture site, on cheek radiograph some 
evidence of metal reaction was found. 

The non-union rates reported toy other surgeons 
following open reduction and internal fixation with 
compression plates vary vis. Sargent & Teipner (1965) 9%, 
Dodge fc Cody U972) Q% in case® in whom primary internal 
fixation had been done in their series with 2 out of 28 
delayed unions. Kaiman & co-worker® U970) also had 9% 
non-union rates. Anderson and co-workers (1975) reported 
union rates of 97.9% for radius and 96*3% for ulna. They 
also stated that most of the failures were due to errors 
in aurgic al technique or poor implant quality. 

.several post -operative complications were also 
encountered beside® implant failures and non-union 
(Table XII). Superficial stitch infection occurred in 
three patlaatn (15%) . Ail the three patients with 
super txctnl Infection wets dressed alternate day with 
sterile dry bondage and infection subsided in on® week* 
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Deep in lection rate was *0* in this series, in all the 1 


three patients with superficial infection, union occurred 
normally and at did not affect the final outcome . Different 
infection rates reported by different surgeons are Dodge *» 
Cady (1972) - 5 * 1 %, Anderson & co-workers (1975) - 2 • 9 %* 



Grace &• kveramann Jr. (19t0) - 3 • 1 % and Hadden and co 


workers ( 1983 -04) - 5.4*. All these studies included 


patients with compound fractures in whom primary open 


reduction and internal fixation has been done, .cider son 


and Co-workers (1975) reported that most of the infection* 
in their series occurred in patients with closed fractures 
terren (lt7t> in his experimental work showed that bone 
union can be achieved in the presence of maintained 
infection with staphylococcus aureus and reported union 
in 18 out of 19 such cases in sheep tibia. 


Neurovascular complications which occurred 
included tourniquet palsy in two initial patients. One 
patient was 19 year old boy of both bones forearm fracture? 
in whom tourniquet was applied for one hour and thirty 
minutes, another patient was 55 year ©Id mala with Galeaaszi 
fracture dislocation? in whom tourniquet was applied simply 
lor one- hour, iinee the pneumatic tourniquet was not 
available. It was probably due to inadequate pressure 
alunjwith more tine in first patient and atherosclerotic 
vessel a in another patient. *U the three nerves i.e. 
median* ulnar and radial vtrt Involved. Both the patients 
recovered completely after foredic massage, for ©bout 8 wee 


f 
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After these two Incident*, me of tourniquet wee stopped 
fur taei and we did not encouater any nauro-vaacular 
complication, nor excessive j»r-operativ« bleeding* at we® 
concluded in thia study, since plating of forearm bone* taken 
such wore time then nailing# so tourniquet should not be 
applied and neither it is required, considering the 
complications involved. Hone of the patient in the present 
study developed posterior interos»«us nerve palsy, The rate 
of post-oper alive nerve lesions reported by different 
surgeons are 10.2* fey Dodge & Cody (1972), 2* by Anderson 4 

co-workers (197b) , 12*5* by Grace & sversirann Dr. U930) 

and 6*3* by Madden 4 co-workers (1983 -84) * Madden arid co- 
workers (1983-84) reported .significantly less post -operative 
nerve lesions with the use of SFS, BC9 with 3.5 sum. cortical 
screws as compared to standard 0C9 with 4.5 sum* cortical 
screw* • 

Radio- ulnar synostosis did not occurred in any 
patient in this series, Hadden & co-workers (1983-84) have 
noted the higftsr incidence of radio-ulnar synostosis In 
patients with head injury in whose forearms open reduction 
#»d internal fixation ha® been done, while reporting cross- 
union rata of 5.4* in their study, they have pointed out 
tii.it cross-union rate is significantly less with the use of 
dc h with 3.5 sum. cortical screws a® comparwo feu 
standard CCf> with 4.5 ».». screws* Anderson and co-workers 
reported red! u-ulnar synostosis rate of l*r,4 in the*r eerie 
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u» there was little periosteal callus due to rigid 
fixation, there was difficulty in deciding as to when tbs 
fracture had united so that the patient could be permitted 
full load bearing and strenuous activity with the operated 
forearm. The criteria followed were the disappearance of 
fracture line and appearance of trabecular continuity as 
evident on the radiographs. Often, the also of plate wade 
this assessment difficult and radiographs had to be taken 
in different views besides the routine ante ro~pos terror and 
lateral views, commenting on this, Unthoff (1980) had 
stated the need for the use of scientific criteria to 
determine the exact moment of fracture healing instead of 
trusting on emperical criteria, 

m 1® obvious from toe above discussion, complications 
in open reduction and internal fixation may lead to serious 
functional Impairment . fisher * Hwibm (1978) la a study 
on compression fixation of Ion® bone fractures have pointed 
out that the surgeon using these methods should to® well 

.... to her® 1« os complications and 
should toe able to deal with the complications arising out of 
such tre » tme nt • 

rn« rc are many raports on the results of treatment 
of displaced diaphyseal fractures of the forearm in adults, 
hif itfircnt methods have been employed to treat these fractures. 
The results reported in different retrospective studies are 
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difficult to analyse and compare because of uncontrollable 
variables sucii as proportions of acute fractures# delayed 
unions and non-unions, the location and type of fractures, 
number of open and closed injuries and the extent of 
associated soft tissue and other injuries. The criteria 
used to evaluate the results differ so much that comparison, 
are virtually impossible. The functional results ere 
difficult to compare with those in other series in the 
absence of a standardised rating system for function of the 
upper extremity. 

Two main reasons for performing ©pen reduction 
end internal fixation in displaced diaphyseal fractures 
of both bones of forearm in adults are t© achieve union 
and food function. Union and functions were therefore 
used as criteria to analyse results in the present study# 
based on the criteria used by Anderson and co-workers (1975) 
(Table 1) . 

functional result® were excellent or satisfactory 
in 14 out of 20 (70K) of patients in whom ©pen reduction 
anti internal fixation had been done (Table aV) • Three 
patients with Inadequate fixation took long perioo to 
mobilise had unsatisfactory results. Two patients who 
developed tourniquet palsy and one in whom implant failure 
led tv non-union ©f radius were considered as failure of 


treatment 
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Functional, result# la different series hew been 
reported using criteria which vary considerably, acceptable 
results reported have been 66* toy Burwell & charnley U964) ; 
?8i by Dodge & Cody (1972) j 82* by m&mrmu & co-workers 
(1975) ; 80% by Grace 4 sver anann Jr. 1 1980) and 80% by 

Hadden & co-workers (1983-81). 

The role of supervised physioto©r%;y is of 
immense help to the patient in early recovery of good 
rang® of motion in joints of the operated limb and good 
muscle strength. 

extensive experimental works of Perren and 
co-workers (1969). Paavo lainen and co-workers (1978) and 
iUoomr and opiegel (1979) on the concept of rigid 
internal fixation of fractures with early Mobilisation 
of injured extremity have helped in shifting the trend 
towards open reduction wad .rigid Internal fixation of 
fractures. Better techniques of anaesthesia, strictly 
aseptic operating environments and instruments, better 
implant quality wad instrumentation for internal fixation 
and atraumatic techniques of surgery have led to low rates 
of complications and better functional results in fractures 
treated by open reduction* and rigid internal fixation. 

Although the preswat study has too small number of 
patients compared to the earlier mentioned studies, to mahs 
statistical ©owparisoas, it has clearly shown that most 
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casea of displaced diaphyseal fractures of both bones of 
the; forearm in adults have to be taken up for early ©pen 
reduction and internal fixation. 

Excellent functional results associated with a 
high union rat®, were possible, in the present study 
du« to availability of recommended manual and adeciuate 
instruiwntation, strict adherence to the modern techniques 
of compression osteosynthesis and gentle tissue handling 
under aseptic operating conditions. 


******* 
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after evaluating the stialtf In the present ms ies# 
it is evident that ©awl tubular (DC9) pi«t«i provides rigid 
internal fixation and five excellent functional results 
due to early mobilisation. 

.a though the total number of patient* treated vara 
inadequate for static tie ally significant conclusion# tha 
results arc in agreement with several othar studies 
(Hal man 4 ee»workara# 19?S| Grace 4 mmsmmm Jr* 1990* 
Hadden 4 6omrk«r«i 1993-91) which dearly proven the 
advent a® as of early open reduction and internal fixation 
over that of conservative treatment. 

The following collusions were drawn - 

1* it is difficult to achieve satisfactory reduction in 
closed, displaced# diaphyseal fractures of the forearm 
in adults# 

2# The implant* used inc loded seel tubular plates tDCP) 
with 4.S •*■* oortical screws, afa ©CPs with 3.5 »*m. 
c ok Weal screws, square nailing for radius in higher up 
fracture* along with compression plating of ulna. 

3. deni tubular plate* pwvided the rigid internal fixation* 


ru 


4. square nailing of radius with compression plating of 
ulna provide* inadequate fixation and Should not to* used 
«s it abolish** the advent aga* of eoeqpreealon plating • 

5. Average tins taken for union was 14*33 week*. 

6* Tourniquet was applied in two patients, both of them 
developed tourniquet palsy* Later on application of 
tourniquet wee stopped. 

a concluded tourniquet should not fas applied 
for Screen* plating as Weeding is not to©-*uch. 

7. early ©pen reduction and internal fixation was found 
to provide excellent functional results in. most of ttis 
cases. 

•* Patients in who* early open reduction and internal 
fixation was done were able to return to gainful 
employment earlier* 

§. early removal of external iiauo bills stioa following 
rigid internal fixation* was possible in most of the 
patient*. 

Id. correct rotational alignment and pro nation, supination 

. - mmumm it were regained in most of the patient*. 


******* 
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